results obtained in s9me test cases showed that the influence of wall will be clear and impossible to neglect when thennal conductivity of wall is small enough, so the effect of heat source distributed in the fluid is more considerable than in the wall and the he~t source from 50kW / m 3 will make an effect more considerably.
INTRODUCTION
The study of heat exchange in the natural convection motion of non-Newtonia} fluid in a channel or pipe is one of the basic mechanics problems of the technologies of oil exploit and transport. In particular, the model of power law fluid has interested the studiers in the world more and more because of its suitability in the oil motion.
The problem of the free convection of power law fluid (Ostwald-de-Waele fluid) in finite vertical channel with the walls of thickness has been studied in [2] . In this paper the expansion is made by introducing different heat sources in both the fluid and channel walls. Such a problem maybe appears due to the requirement of heat increase in the process of oil transport.
The natural convection equations with boundary conditions were solved with finite difference method. The fields of velocity and temperature as well as dimensionless characteristics of heat exchange and the averaged velocity were determined.
THE GOVERNING EQUATIONS
We consider the steady 2-D convection of the power law fluid in a finite vertical channel with the heat sources in the fluid and channel walls, and suppose that the heat transfer into the walls only occurs in horizontal direction due to the channel thickness being very small in comparison with the channel height.
Introducing the following dimensionless variables where Po and Poo are outside ambient pressure and density, respectively.
Because of the symmetry we only consider a half channel flow field. In this case the boundary conditions are as follows 
2>.
.
In order to get the boundary condition for equations (3.1) at y = i corresponding to i = N we have to integrate equation (2.5) and then use the above conjugate condition, finally we have
Applying the finite difference method to the boundary condition at y = 0 for T we obtain In order to illustrate the influences of the wall thickness as well as the heat sources in the paper several concrete cases have been computed as examples. The common input data for all the cases is shown in Table 1 , excepting the case 7 with 5 = 0, which has been studied before [1J.
However, it should be noted that only the channel walls of thermal conductivity equal to four or ten times larger than the one of fluid have been considered here. The algorithm has been coded in FORTRAN 77 language (FTN77 /386) to run under graphics mode, so the computation results are presented by curves on the screen, facilitating our follow on the behaviour of solutions to adjust the value of u 0 at the entrance. The computational results for cases 1-7 are shown in Table 2 and in Figures 1-6 , the case 7 is the one of Thomas F. Irvine et al. [1) . The final results of interest for different cases are the characteristic parameters: the velocity at channel entry U 0 and the average heat transfer Q (see Table 2 ). Half a chan net width Fig. 1 Case 1
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0.08 Table 2 and Figures 5, 6 reflect the influence of heat transfer into the channel wall , the velocity uo at entrance and the average heat transfer Q decreased considerably in compaxison with the case 7. At the same time it is also shown that this influence will be ignored when k 1 jk ::1> 1, i.e., it turn to the case of the channel without thickness{ case 7).
-Cases 1-4 present the influence of both the heat solirces and the thickness of channel at different levels which axe illustrated in Table 2 and Figures 1-4 . The existence of heat sources under 50kW jm 3 maybe does not change the distribution of heat very much in the channel. However, this effect will be laxge when the heat source is from 50kW / m 3 and placed in the fluid (case 4, Figures 4).
-ID. all the cases it is seen that next to entry the flow almost is directed to the axis of channel, and the influences are almost only concentrated here, while it goes along the axis in the upper.
CONCLUSION
With a finite difference method the governing equations for the flow of a power law fluid in a finite vertical channel of thick walls with heat sources uniformly distributed have been solved completely. The fields of temperature and fluid velocities as well as average heat transfer illustrating numerical results have been obtained for different cases. The results showed that the influences of wall thickness and heat sources will become considerable when the substance _of channel wall has the small thermal conductivity and the heat sources axe large enough.
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